Summary Cancers of tongue, oropharynx and larynx in males have registered a decline in incidence over the last two decades in Bombay. This decline has been shown to be a cohort effect. A synoptic measure of risk in each birth cohort, obtained by estimating site-specific cumulative incidence rate over an appropriate age range, was found useful in assessing the risk differential in successive birth cohorts.
Cancers of the upper alimentary and respiratory tracts constitute almost 50% of all cancers in males in Bombay. These cancers are known to be aetiologically associated with the habit of chewing and smoking tobacco. It is relevant to examine the available data for time trends in incidence of these cancers and to attempt an explanation in the light of the changing pattern of tobacco habits in the population.
Subjects and methods
The Bombay Cancer Registry which was set up in 1964, provides data on chronological trends in incidence of various cancers in the city over a 20 year period (Table I) . With a little care in adjusting for differences in classification in the 7th to the 9th revision, of International Classification of Diseases (ICD), the age adjusted rates for various systemic groups could be compared. For specific sites, trends in incidence rates could also be studied in some detail. Furthermore, if the average annual incidences reported for the various periods 1964-66, 1968-72, 1973-77, 1978-82 are considered to represent the incidence at the respective mid points of the given periods, we would have age-specific incidence rates for successive fifth years, viz., 1965, 1970, 1975 and 1980 enabling us to compare the age-specific incidence curves for successive 5 year birth cohorts. For instance, the age-specific rates for 30-34 years in 1964-66, 35-39 in 1968-72, 40-44 years in 1973-77, 45-49 years in 1978-82 could be taken to represent the age-specific incidence rates for 32.5, 37.5, 42.5, and 47.5 years respectively, for those born in 1933, for the purposes of drawing the corresponding age-specific curve.
Although the age-specific incidence curves for cohorts indicate the differences between cohorts, the risk differentials could be better appreciated by having a synoptic measure for the experience of each cohort over the available age range. In the present study, age-specific incidence rates are available for two overlapping 15 year intervals for each cohort and any two successive 5 year birth cohorts have one such interval common to them. Table II shows the possible 5 year age intervals for the various birth cohorts within the time frame for which the incidence data are available and illustrates (by italicising the intervals), how two identical 15 1964-66 1968-72 1973-77 1978-82 1943 25-29  30-34  35-39  1938  25-29  30-34  35-39  40-44  1933  30-34  35-39  40-44  45-49  1928  35-59  40-44  45-49  50-54  1923  40-44  45-49  50-54  55-59  1918  45-49  50-54  55-59  60-64  1913  50-54  55-59  60-64 aIdentical age-intervals are illustrated for one pair of adjacent birth-cohorts by italicising the intervals.
year age intervals are created for two adjacent cohorts. Estimates of cumulative rates (Day, 1976) tongue, oropharynx and larynx, for each pair of cohorts having a common interval, the younger cohort has a lower cumulative incidence rate for the specified age range compared to the corresponding cumulative incidence rate for the 5 year older cohort. The percentage reductions in cumulative incidence in successive cohorts compared to 5 year older cohort (over comparable age ranges) are shown in Table III , 1982 ) and 52% in 1983 (National Cancer Registry, 1984 . It may be mentioned here that the death registration system in Bombay is supposed to be the best in India with registration of cause of death being complete in 97.1% of cases (Gupta & Rama Roa, 1973 (Jussawalla & Deshpande, 1971; Sanghvi, 1981) . However, cancer of the base of the tongue which is reported to have characteristics similar to that of oropharyngeal cancer (Paymaster, 1957 ) is generally grouped with cancer of the oropharynx, in contrast to the international classification which groups the entire tongue under oral cavity. As a result, estimate of risk ratio is available for cancer of the oropharynx inclusive of the base of the tongue and will be considered appropriate for cancers of both oropharynx and tongue (as in Bombay, cancer of the tongue comprises mostly (75%) of cancers at base of the tongue).
It has been shown in the above mentioned studies that the risk ratios in bidi smokers are higher for cancers of the oropharynx (RR= 10.4) and larynx (RR= 7.7) than in chewers (RR= 3.3 and 7.8 for oropharynx and 4.6 for larynx) whereas risk in chewers is higher for cancers of the oral cavity (RR=6.0 and 3.9) and hypopharynx (RR=6.2 and 4.5) than in bidi smokers (RR=2.1 for oral cavity and RR=2.4 for hypopharynx). For cancer of the oesophagus the risk ratio in both smokers and chewers is similar (-2 fold). Those combining the habit of smoking and chewing have a much higher risk -almost multiplicative compared to those indulging in only the single habit. The risk of the combined habit is particularly high for cancers of the oropharynx (31.7), hypopharynx (16.9), and larynx (20.1).
We could consider some of the Western studies for estimates of risk of cancer at the above sites, specifically, in cigarette smokers. For cancer of the oral cavity, risk estimates are 1.5 (Rothman & Keller, 1972 ) and 3 (Wynder, 1975) . The pharynx is generally considered in conjunction with other sites. One study which groups together the oropharynx and hypopharynx did not show any significant risk for cigarette smokers (Elwood et al., 1984) . For cancer of the larynx, the risk ratio was 3 for those smoking 1-15 cigarettes and 6 for those smoking 16-30 (Wynder et al., 1976) . It is worthwhile noting that bidi smokers have a much higher risk of oropharyngeal and laryngeal cancers than cigarette smokers.
For lung cancer, both bidi and cigarette smoking are proven risk factors (Notani et al., 1977; Jussawalla & Jain, 1979) .
Data on tobacco usage in the general population are not available to study the changes, if any, in the habit pattern and their effect on cancer risk in the different birth cohorts. However, an attempt is made to explain the observed pattern in the light of prevalent tobacco habits in blue collar workers from a cohort study which was carried out in the city between 1971 and 1976 to assess the health consequences of smoking (Jayant et al., 1983) . The data on habits of blue collar workers are shown in Table IV The habit pattern in the various birth cohorts shows that there is a marked decrease in the proportion of both bidi smokers (from 21% to 11.8%) and those with the dual habit of bidi smoking and tobacco chewing ( from 9.4% to 4.2%) in the successively younger cohorts born between 1921 and 1936. Corresponding proportions of cigarette smokers and cigarette smokers plus-tobacco chewers show some increase. As seen earlier, bidi smokers with or without the additional habit -of tobacco chewing have a much higher risk of cancer of the oropharynx including base of the tongue and larynx compared to cigarette smokers. Consequently, one could (Jayant et al., 1977) . Even so, the change in cumulative incidence rate in successive cohorts is similar to the pattern observed for hypopharyngeal cancer. The hypothesis, as yet unconfirmed, that oesophageal and hypopharyngeal cancers are associated with chewing quid without tobacco (Jussawalla & Deshpande, 1971) needs to be explored.
In summary, the clear trend in cancers of the tongue, oropharynx and larynx where bidi smoking is the dominant risk factor could be explained on the basis of available data. However, for other sites (excepting the oral cavity), where chewing or cigarette smoking is an equally or more important risk factor than bidi smoking, further data on detailed habit pattern in birth cohorts in the general population are required to elucidate the observed lack of consistency in the trends.
Future cancer pattern in the country As 76% of India's population reside in rural areas, the cancer pattern in the country would depend largely on the cancer trends in rural areas. However, as yet there are no ongoing rural cancer registries. In the absence of relevant data, an attempt may be made to predict the emerging cancer pattern in the country on the basis of tobacco consumption in the population, as the above analysis of the Bombay Registry data lends confirmatory credence to this approach.
The Ministry of Agriculture publishes data (Indian tobacco statistics 1975 (Indian tobacco statistics , 1983 on various types of tobacco annually cleared for domestic consumption (and reflects the actual consumption in the population in view of the stringent import regulations). Per capita consumption by type of tobacco were estimated for the period 1951 to 1981 on the basis of decennial census of the population and are shown in Table V . These data could be used to predict the emerging cancer pattern in the country.
It can be observed that the per capita consumption of chewing tobacco has steadily decreased over the years and that of bidis has remained steady in the fifties and sixties and increased in the eighties. However, cigarette consumption has steadily increased up to the 1980s. It is also estimated (from the same set of data) that the average number of bidis smoked was around 1,000 per adult per year in the fifties and remained steady up to 1974 and increased to 1,500 in 1976, whereas the average number of cigarettes smoked was 100 per adult per year in the fifties and 190 in the seventies (Sanghvi, 1981) . (It would be pertinent to mention here that the national figures for tobacco consumption, particularly of bidi and chewing tobacco, would largely reflect the rural situation). Due to this changing pattern in the consumption of tobacco at national level, one can expect in the future a decline in oral cancer excluding the, tongue and an increase in oropharyngeal, tongue, laryngeal and lung cancers in the country. However, in Bombay the available data suggest smokers prefer cigarettes to bidis and there is a decline in bidi smokers. This situation has already resulted in a reduction in cancers of the tongue, oropharynx and larynx (though not lung cancer) in the city. Lung cancer has shown a 16% increase in the 1980s compared to the 1960s. Although for this cancer the trend in birth cohorts is not yet clear, it is likely that lung cancer will overtake all the other tobacco dependent cancers in the city in the absence of primary prevention programmes. In view of the differences in the likely cancer patterns emerging in the city and the country (which is mainly rural), it is desirable to direct primary prevention programmes especially to cigarette smokers in urban centres like Bombay and to both bidi and cigarette smokers in the rest of the country.
